The purpose is by using the viscosity approximation method to study the convergence problem of the iterative scheme for an infinite family of nonexpansive mappings and a given contractive mapping in a reflexive Banach space. Under suitable conditions, it was proved that the iterative sequence converges strongly to a common fixed point which was also the unique solution of some variational inequality in a reflexive Banach space. The results presented extend and improve some recent results.
Introduction and Preliminaries
Concerning the convergence problem of the iterative scheme,
for one, finite or infinitely many nonexpansive mappings T 1 , T 2 , · · · in the settings of Hilbert spaces or some special Banach spaces has been introduced and studied by many authors (see, for example, Refs. [1] [2] [3] [4] [5] [6] [7] and the references therein). The purpose of this paper is to study the convergence problem of the iterative scheme (1) for an infinite family of nonexpansive mappings T 1 , T 2 , · · · and a given contractive mappin f in a reflexive Banach space. Under suitable conditions, it is proved that the sequence {x n } converges strongly to a common fixed point p of T i , i = 1, 2, · · · and p is the unique solution of the following variational inequality:
where F is the common fixed point set of T i , i = 1, 2, · · · . The results presented in the paper extend and improve some recent results in Xu [7] , O'Hara et al. [5] , Song et al. [6] , Jung [4] , Chang [3] , Shioji et al. [8] and Shimizu et al. [9] . For the sake of convenience, we first recall some definitions, notations and conclusions. Throughout this paper, we assume that E is a reflexive Banach space, C is a nonempty closed convex subset of E, E * is the dual space of E and J : E → 2 E * is the normalized duality mapping defined by
where ·, · denotes the generalized duality pairing. In the sequel, we shall denote the singlevalued normalized duality mapping J by j and denote the fixed point set of a mapping T by F (T ). When {x n } is a sequence in E, then x n → x (respectively, x n x, x n x) will denote strong (respectively, weak, weak * ) convergence of the sequence {x n } to x. 
From Definition 1.1, we can obtain the following result.
Lemma 1.1 If E is a reflexive Banach space which admits a weakly sequentially continuous normalized duality mapping, then:
(i) E satisfies the Opial's condition, i.e., whenever x n x in E and y = x, then lim sup n→∞ ||x n − x|| < lim sup n→∞ ||x n − y|| (see, Lim and Xu [10] ); (ii) (Demi-Closed Principle) If T : E → E is a nonexpansive mapping, then the mapping I − T is demi-closed, i.e., for any sequence {x n } in E, if x n x and (x n − T x n ) → y, then (I − T )x = y (see, for example, Goebel Kirk [11] ).
Lemma 1.2 [12]
Let E be a real Banach space and J : E → 2 E * be the normalized duality mapping, then for any x, y ∈ E the following conclusions hold:
Lemma 1.3 [13] Let {a n }, {b n }, {c n } be three nonnegative real sequences satisfying the following conditions:
where n 0 is some nonnegative integer, {α n } ⊂ (0, 1) with
Definition 1.2 Let E be a reflexive Banach space, C be a nonempty closed convex subset of E and {S(t)} t∈R + be a family of mappings from C into itself. {S(t)} t∈R + is called a nonexpansive mapping semigroup on C, if it satisfies the following conditions:
(i) S(t 1 + t 2 )x = S(t 1 )S(t 2 )x for any t 1 , t 2 ∈ R + and x ∈ C;
t → S(t)x is continuous ; (iv) ||S(t)x − S(t)y|| ≤ ||x − y|| for each t ∈ R
+ and x, y ∈ C. [14] ) Let E be a uniformly convex Banach space, C be a nonempty bounded closed convex subset of E and T : C → C be a nonexpansive mapping. For each x ∈ C define mappings T n : C → C, n = 1, 2, · · · by 
Lemma 1.4 (Bruck
T n x = 1 n n−1 j=0 T j x,S i T j (x),
